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PREFACE: FINDIMOS AND CONCLUSIONS 





a This etudy attempts to assess the economic effects of | 


attacks which destroy 70 percent of the housing in eix majer Japanese cities: 
Tokyo, Kawsseki, Yokohams, Osaka, Kobe and Megoya. These attacks, it 4s 
estimated, would result in @ loss equal to 15 percent of one yeer's total 
jJepanese manufacturing output. “In major wer industries (munitions, metals 


and chemicals), the average: naw would be 20 FES. of one yeer's output. 
fhis production loss results from two elements: | 


(a) direct demare te industriel and housing facilities; 

(b) the diversion of Japanese industry from its samt, activities to 
the repair and replacement of this damage, 

aid due to ay tat east ee would be distri- 
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) Line equipment + aircraft components “(lose of 2 20 weaeiaat'te one year's out- 
put), tanks end trucks Ae bat Le reat end refer OH bigs eircreft 
ehrines (8 percent) ordnance (7 percent) ee . 
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Cc Final judguent on the desirability. of incendiary eree attacks 
on Japan cannot be forned until. study of force requirenents; now 
under way, 18 completed; and studies have been made of alternative 
target systems. However, one conclusion emerges clearly. 


Aree incendiary atteecks shovld be undertaken only - 
when it is possible to conduct them in force ané to come 
= the planned destruction of all six cities within — 

period of a few weeks. Por eereatine dmc weir st minthnagesd 


attacks will subetentielly diminish their effects. — 
In addition, two tentative conclusions appear warranted. — 


Incendiary attacks. on concested urben areas will 
produce very great economic loss, measured in men months 
of industrial labor -- prebably grester loss per ton ef. — 
eo despatched than attscks on any other target sys- 
But teeause of the wide diffusion of this logs -« - 
penne gk oe industries it is unlikely thet wee Se say a 
one important ca will be so reduced as substentic 
ally to affect front line strength. (Precisi attacks, 
assuming adequate intelligence end operations] feasie = = —— 
bility, eon achieve such effects). 
my, came et OC KE» are! yay Om i mivatrte? bet hckage 
significently increase 
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ail This study whee to extdeate the probeble effect on Japa 
nese war production cf ares ineendtary sttecks which are assumed 
estroy 70 percent of the housing in six important industrial 
It concludes that such attecks would impose on Japan a 


to d 
cities. 
direct production lose equal to 7 percent of one year's produc- 
tion, For ortority industry (aunitions, metals, machinery, and 
chemicals) the figure rises to 10 owen, And for certein of 
these priority industries it would rise even higher. Airoraft 
components, for example, roulé suffer & 20 percent loes; tenks and 
trucks would experience £ 3 percent lose; machinery, tools and 
instruments, 12 percent; radio and radar, 11 percent. Other ca- 
_ tegories of pricrity industry and el} non-priority industry would 

£ suffer Lees. Tentetive outtinatos of the burden of repair and re- 
plecenent of dameged stocks, machinery and industriel ‘bulldings 7 a 
bring the tote average lose to epproxinetely 15 percent of one a ie 

the figure ie 20 pe | 
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basie assumption thet it is ope ‘ 
pereant of the housing kn sen stay Se agrtent8 : 
@- _— ther.aasumptions msde in this paper ret 9 inoue theo greaewr ef \ 
a. That the damage is act PerTialeelly week Me, SOTHO 03) | 
_.. depanese repzsr secilities, 7 
b. That Japanese edministre tive controls do not suffer a m- 4 
jor breakdown, end that the civilien sates og 
permanently demoraliz@ée i oe * 
c. That the attacks ere sade in cake" and thet sll cities 
«are attacked within 4 period of a fow weeks. aadion 
d. A series of assumptions (deserved in Sonthen I¥) con- 
cerning ‘the location and vulnerability of the large num 
ber of unidentified factories, both of “priority ond non- 
 prtority classifies tion. bi | Se es 
; Be 
. % i 
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of the principal German target eitics for the RAF offensive of 1943 
1, © ee deh baad : <a. . bd Wes ithe% ing Rie eG some? 

pe conte in as high a pereentage of the country's industry as do 

thes ois of Japan. ben mg ee! gare showing the Felative im- 3 
portance of the intuetwies concentration in these two groupe of 
cities in the total wer economy of the tre countries are p ‘prvented 2 
in the following table: pede Bee: Rt. 

Le ae Sy 4 af gaz tts ‘ Poe 

% of totel populetion a 25 
& of total industry ~~ Jy Rts Sy Obei< _-— 
% of priority industry 48 31 
4 of sircraft ~ FS ay SQ re ten 
“% of aero-engines 66 48 
é of metals . ™ eS 53 aA ; .aF Sh erp 2G: tatat te-. 
i of machine tools 64 55 
% of shipbul iding 25 20 
% of chemicals 27 30 
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ae ain hai ‘ead purgemth, ent ede 
The attacks semumed in thie stuly mould effect, degree of 


decteustion never before eymlled, . Hanturg, with 56 pereent of ite 
housing destroyed or seriously damaged, suffered the heaviest losses 
eneng Geruen cities attached ty the Alltel Ate Perees; the 

six Japanese cities, it is assuped, will suffer an average loss by 
complete destruction of 70 percent of their housing. Prom the 


! ons (dot ab 


six cities it is estimted that nearly 3,500,000 “people will be 
evacuated; an additional 74750,000 will be debouseds nore than 
We Wer ews 


500,000 fatal casualties will be suffered; neerly 40 percent of 
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all identified pricrity ‘Plante will be sertously demged; and none 
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struments group suffers a 12 percent loss, Tanks ond trucks also suffer 
radar (11 percent), the general metals category (9 percent), and air- 

eraft engines ( percent). Losses are relatively minor in the case of 
ordnance (6.5 percent), chenicals (6 percent), aircraft assembly (4 per= 
cent), and shipbuilding (2 percent), (See Chart It). 





Production loss estimatés were arrived at by combining loss caused 
by absenteeism end loss ceused by direct damage to industrial instalia- 
tions. (See Chart I). Absenteeism cm ses industrial loss when workers 


fail to report for work in plants which are capable of operating, indus= 
trial damage cuuses production loss until repairs have been effected. 
Loss fron these two factors is obviously not altogether additive, Ife 
fiat to sinoet cmettety Gooteerete semmmnortan 60h et 09 0, uae 

In computing the probable amount of absenteeism which would result 
from the 70 percent destruction of housing postulated, British experience 
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Casuelti 


Dehousing 
(Relocetion, debris 


-clearance, new con- 
struction) 

Transport dislocation 17 

Sociel disofganization 17 


TOTAL 


Firefighting, ont: ea | Berane ie | 





Firefighting against conflsgratiém of the dimensions assumed 
will require the efforts cf « large paft of the civilian popilation. 
On the basis of avallable inform ticn‘eBtvt at? orgestiation sa di jen’ 
and tee cherseteriestion -f pest ecnflagreticas,; It ts°eleaeed thy t 
firefichting eotivities will otemy tie tine of ebiut Ralf thé af or 
foree over « four-day yeried. Pirst sii sctivities, “time spent ‘eaF- 
ing for injured fawily members, ete,, wil) add to this figure. ~~ 
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workers in each city to the totel number of caruslties. 


#* Tokyo casualties are based on the assumption that four attacks — 
will be reguired to effect the 70 percent level . destruction, All 
other estimates are besed on the acsumption thet ‘indieated de- - 


struction will be accomp lished by one attack. aeiiin se! 
Some 290,000 casuaities among industrial workers | would, it ‘eo 


estimated, cause a loss within four months equal to about 44 days 


production of the entire labor force, 





Even assuming 25 percent evacuation of the total population of 
the six cities, the destruction of 70 percent of ell houses onbe Es 
leave 7,750,000 dehoused people. Under a system of compulsory bil- 
leting, with the aideeiion ° = 40 square feat per person, the hous= 





ing evailable after the attacts would be able te accommode te ayprexi- 


mately 8,60.,000 of the totel population of 10,310,000 which would 
remin in the devastated cities. Relocating these millions would 
require time and cause considerable absentocion. te, construction 


would be required for avout 1,270,000. Before 1 new on gonstwestien eould 
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gency housing, The German AR? orgentaation, built ap grodunlly oa the weight 
of the RAF a«ttecke inersased, was seldom overwhelmed. hen it mes, 0 in the 
cave of Homburg, chactic conditions ensued, The destruction assumed in thesix 
to sect. If o series of saturation attacks ageinet ell eix targete shovld be 
launched without any preliminery period of small-scale a:ta attacks curing 
mnich the Japanese could develep and improve their organization ané techniques, 
it is possible the defenses might be overwhelmed, The economic effets of 
such a debacle - without regurd to ite effeets on morale, and ite possible 
immediate military significance - might be of s w:gnitude beyond enything in 
‘provides the only objective standard available, it is sahinehas that this 
“factor #ould cause a loss equal te 5 working days of the entire lebor force, 
over and above losses from all other causes, 6 2 0 lh of oe 
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old, on 1 ipsated predosanantly within She « nt central areas, ‘They were 





apportioned to Zones I and Ii on the asia of the 
dences in those sones. All unidentified factories ap Yea 
Zones I ani Ii were assumed to suffer 60 percent destruction from fire. 


The validity of these assumptions is discussed in the conclusion, 
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installetions when the latter was of the order of 33 1/3 percent or 
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estimates of the costs of repair and replacements te Japan, but an 
attempt has been made to assess their general magnitude, ani certain 
tentative conelusions have been reached, In mking these tentative 
estimates, factors used in assesaing damage to industrial buildings, 
equipment and stocks in Germany have been applied to the estimtes 
of damage to Japanese factories, These factors were worked out 

nainly from British data, and insofar as Japanese conditions and 

preétices vary from the British, they introduce = sepgin of 
error. It is necessary to point out that this margin of error my 


be great. 


™ 


The application of these factors to the estimates of damage to 
sel Ee ee ee eee 
- ‘Thousands of — 











Gost of 
RS SE TOR 6 


Gout of replacing destroyed » 
a Findehed pode end work tx rasa See 


» pe gt oe: ] * eee a a be " Meet he? a. a] statin: 





ia 


ae 






he 





a a 





A? sae tePiwktiar hs 






com-canthe Sn prtertty Giivereoy Aen ene ea $0 temgatantty i 
industries, —-— OPE ERAE. 2 Uh SERPS 
tae erties ont ea mn fr str ot bias 
tories in nonepriority industries, of 1 baie se 
installations, nor of stocks of goods wuianien at ake, 
When added to the estimates of direct production loss, these 
figures ting the total loss inflicted by the attacks to approxi- 


mately 16,500,000 man-nonths, equivalent to almost two months total 


x" Ld of 


inortriee, equivalent to nore thi te onthe of total eam ute 
put in this category, (Sée Chart 1) 
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| The Lali concentration of industry in the six Jepanese cities 
4 studied in this report, together with their Ligh degree of inflaen- 
asbility, makes them peculierly suited to eres ineendiery attacks, eS 
attacks of the cegres of effectiveness assumed in ti ig re,ort would | i Zs 
sses of far greater magnitude then those exper- i 


produce economic ios 

ienced im the Buropeen Theater. A comperison of the results esti- | . 

meted to follow partanen F attacks on the six Japenese cities with ; 

the results of the area bombing of Germany is 11 umineting. 

fhe #AF in 74 fuil-seale attecks on 25 German cities in 1943 

diopped neeriy 100,000 tons of bombs to achieve en everege level of 

25 pereent destruction or serious demace to houses in these cities, im 

and to render 4p$00,000 persons homeless. On the basis of the es~ 

sumptions employed in thie mort, e fraction of this effort direct= 

ed at six Jovenese cities would destroy 70 percent, of their housing, — ears 

rendering 7,750,000 people homeless. Germany suffered an. noenneniet, ners 

| ‘direct oroduetion loss of 22 percent of srmaetenen: 

a a put, a total loss or ebout 7.5 percents the | 
a for dwn ere 7 poncant and 16 pereenty for 
2 ares te 20 percent, ‘Tehighest direst g 
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aestapt! ne esployed th this report, tere to’ prove fo ore vulner- 
eble thah identified plants, loss from demage to plants would be 

redaced by 1,440,900 man months -~ « Lecd only in smell pert eon 
peneated for by on ineresse of 200,000 man months lore from ebeen= 
cosiat. Predactiom loss WOGld be diminished from 7 to 5 percent of a 
one year's cutpats on? totel loss (production loss plus repair and en 


replecement costs) would fall from 15 percent to 11 percent, | = ae es 
fetinetes of the duratisn of loss, on the other hand, eré*ouite “4 | ss 
possibly too low. Tie preliminery analysis undertaken in this re- i 


port suggests thet the rep lecement demands on certein industries —" — Mey dees» 
notebly the machine tool industry <- mey greatly éxceed their cepe-”’ a 
cities, extending the period re+uired for reeuperet! on far bevornd tne | 
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six eonths allowed in thir study. ~ 

fhe estimates of this resort desiime that attacks would be suf- 
ficiently concentrated to prevent the @issipstion of their effects, 
but not eo coneentrated #5 to overrhelm asteicns wid povernmatt nan” : ies 
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in foree send to complete the entire program within « period of « 
few weeks, 

Some additional conclusions of « tentative nature eppeer to 
be varranted by the magnitude end eharacter of the production loss 
resulting from these attacke, | 

fhe amount of loss -- measured in tetel men months — is om ; 
tremely large, probsbly considerably lerger per ton of bombs than | 
could be echiewed by ettecke on any other type of terget. It is, 
on the other hend, highly diffused, affecting 211 industries to sone 
extent, and crippling no industry engaged in the production of fin- 
ished munitions. Much of the lose will net be felt for many months, 

It is possible thet attecks on precision syateme mey achieve effec- 
tive concentration on industries of stretegic importance and effect 
allitery strength within s brief period, | 

‘res attecks would seriously damage the wachine tool ané other 
equipment industries, and would im»ose a heevy replecement demdnd on 
their capacity; if eren attacks ne made subsequent to attecks on 
specific target systems, these effects would deley the reeuperstion 
of fectories damaged in the precision attecks, A mors acourate se= 
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